Protein kinase C in angiotensin II signalling in neonatal rat cardiac fibroblasts. Role in the mitogenic response.
The mitogenic effects of angiotensin II on cardiac fibroblasts are mediated by membrane receptors that are classified as AT1. These receptors are prototypical of the seven transmembrane group of receptors that couple, via G-proteins, to phospholipase C, thereby generating the endogenous activator of protein kinase C, diacylglycerol. Phorbol ester activators of protein kinase C exhibit growth-promoting effects in many cell types, suggesting that this enzyme may be responsible for the growth effects of angiotensin II on cardiac fibroblasts. Both kinase assays and Western analysis demonstrated that angiotensin II does induce translocation of protein kinase C to the detergent-soluble, membrane compartment of cardiac fibroblasts. Although translocation is commonly interpreted to mean activation of protein kinase C, in situ assays on permeabilized cells failed to detect increased enzymatic activity in response to angiotensin II. Nonetheless, this hormone did activate protein kinase C, leading to activation of mitogen-activated protein (MAP) kinases. However, a PKC-independent pathway for activation of MAP kinases exists as well. Downregulation and inhibitor studies indicated that protein kinase C is not critically involved in angiotensin II-induced thymidine incorporation into DNA. Furthermore, phorbol esters that activate protein kinase C do not elicit a mitogenic response in these cells. In conclusion, the mitogenic effects of angiotensin II on cardiac fibroblasts are not simply explained by activation of protein kinase C.